PATENT SPECIFICATION C") 1339 180 



O NO DRAWINGS 

Q0 (21) Application No. 14161/71 (22) Filed 11 May 1971 
*H (31) Convention Application No. P 20 23 547.6 
05 ( 32 ) F"ed 14 May 1970 in 
CO (33) Germany (DT) 

CO (44) Complete Specification published 28 Nov. 1973 
tH (51) International Classification A23K 1/22 
(52) Index at acceptance 
A2B J3C J3F2 

(72) Inventors HEIDRUN BERTRAM, RUDOLF FAHNENSRICH 
KARL-HANS MULLER and GERHARD POHL 
(54) MIXED FEED ADDITIVES FOR RUMINANTS 




10 



15 



20 



25 



30 



35 



40 



45 



(71) We, DEUTSCHE GOLD-UND 
SILBER-SCHEIDEANSTALT VORMALS 
ROESSLER, a body corporate organised under 
the laws of Germany of Postfach 3993 Weiss- 
frauenstrasse 9, 6000 Frankfurt/main 1 Ger- 
many, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: 

This invention relates to mixed feed addi- 
tives containing amino acids and/or their 
nutritively active derivatives or analogues for 
feeding ruminants. The additives according 
to the invention are distinguished by limited 
solubility in aqueous media and hence by 
only gradual disintegration in the rumen so 
that the amino acids can be fully utilised by 
the ruminant. 

The use of amino acids as additives to 
mixed feeds has been known for some time. 
The addition of these amino acids produces 
a significant improvement in the quality of the 
protein component of the feed where amino 
acids from natural feeds cannot be made avail- 
able in sufficient quantities. Unfortunately, 
the range of application has so far been limited 
solely to monogastric animals. 

In the case of ruminants, the addition of 
amino acids to the feed has never been success- 
ful because the products introduced are 
evidently degraded by the microflora of the 
rumen. Reis and Schinckel (Australian Journal 
of Biological Sciences 16 218 (1963) and 17 
532 (1964), were able to show that the wocl 
growth of sheep can be considerably increased 
by directly introducing aqueous solutions of 
amino adds into the stomach — through a 
fistula by-passing the rumen. 

Although of course these tests cannot be 
applied to feed technology, they do show that 
the use of amino acids or their nutritively 
active derivatives or analogues would hold 
out some prospect of success if it were possible 
to convert them into a form in which they 
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would pass through the rumen undamaged 
and were subsequently made available to the 
animal either in its stomach or in its small 
intestine. However, it is of advantage for a 
small proportion of the amino acids added to 50 
be gradually reacted in the rumen itself 
because as already known it is possible in this 
way to stimulate microbe growth in the rumen. 
However, most of the amino acids should be 
released only in the stomach or small intes- 55 
tine. Extensive efforts to coat amino acids in 
order to be able to use them for ruminants 
have always failed either because the coating 
material was actually attacked by the micro- 
flora of the rumen or because it did not dis- 60 
solve in the stomach or small intestine. 

Accordingly, an object of the invention is 
to provide mixed feed additives containing 
amino acids for feeding ruminants which are 
distinguished by the fact that only a small pre- 65 
portion of the amino acids are released in the 
rumen, by far the greater pare being released 
in the stomach or small intestine. 

The invention provides a mixed feed addi- 
tive for feeding ruminants comprising at least 70 
one amino acid and/or a nutritively active 
derivative or analogue and a synthetic, highly 
dispersed and hydrophobised silica in a quan- 
tity of from 1 to 30% by weight based on the 
weight of the amino acid or the derivative 75 
or analogue thereof. 

Nutritively active derivatives or analogues 
of amino acids arc compounds which have the 
same nutritive effect as the amino acid by being 
connected to the amino acid in viva. 80 

It has surprisingly been found that the rate 
of dissolution of amino acids in the rumen 
medium can be considerably retarded "by "suit- 
ably adding hydrophobised silica to them. The 
hydrophobised silica which physiologically is 85 
completely harmless and which is not affected 
by the bacterial flora of the rumen, wraos 
itself round the amino acid crystals like* a 
protective coating and, in doing so, consider- 
ably reduces their rate of dissolution. In the 90 
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production of the mixed feed additive accord- 
ing to the invention, even' effort must be made 
to ensure that the amino acids are combined 
as intimately as possible with the silica. This 

5 can he done by intensive mixing, by intensive 
grinding or, for example, by adding the silica 
during preparation of the amino acids either 
before or during crystallisation so as to give a 
conglomerate in which the amino acids are 

10 tighdy surrounded by the silica. Apart from 
amino acids, it is also possible in this way to 
coat nutritively active derivatives thereof and 
other active ingredients for feeding animals, 
such as vitamins, antibiotics and the like, even 

15 proteins. In addition to the silica, it is also 
possible to add other products which further 
reduce the rate of dissolution of the active 
ingedients such as, for example, fats, long- 
chain fatty acids and plastics. Both in the 

20 stomach and in the small intestine, the active 
ingredients arc released fom the hydrophobic 
covering by the emulsifiers present therein, 
such as lecithin etc. 

In the context of the invention "highly dis- 

25 perse, synthetically prepared and hydro- 
phobised silica" means wet-precipitated silica 
and silicas obtained by pyrogenic reaction 
which have been hydrophobised by treatment 
with an organosflicon compound, preferably 

30 by treatment with an organohalogcn silanc in 
the gas phase or in a suspension or in a redis- 
persed filter cake paste, and also products 
which are obtained by polymerising organo- 
silanols. 

35 The hydrophobised silica preferably has a 
primary particle size of less than 500 nm, 
more prcferablv 3 to 40 nm and a BET specific 
surface of from 100 to 250 m-/g. 

The manner in which the additives prepared 

40 with hydrophobised silica are active in regard 
to solution behaviour is illustrated in the 
following Examples: 

EXAMPLE 1 
—DL-mcthionine was intimately mixed in a 

45 tumble mixer with 3% of hydrophobised pre- 
cipitated silica. The rate of dissolution of the 
methionine from this product was then deter- 
mined in water at -f-40°C. After 1 hour, 
48?.; of the methionine had been dissolved, 

50 after 3 hours 58 y., after 6 hours 72% and 
after 24 hours 96%. 

If 10% of hydrophobised silica is added to 
methionine, 40% of the methionine has been 
dissolved out of the product after 1 hour, 

55 55% after 3 hours, 66% after 6 hours and 
84% after 24 hours. Under the same condi- 
tions, untreated DL-mcthionine is completely 
dissolved in 1 minute at 40°C. 

EXAMPLE 2 
60 90 parts of DL-mcthionine and 10 parts of 
hydrophobised precipitated silica were ground 
together in a disc-attrition mill. The dissolu- 
tion rate of the methionine in this product 



was again determined. After 1 hour, 36% had 
been dissolved, after 3 hours 48% and after 65 
6 hours 55%. 

The rate at which hydrophobised methionine 
is dissolved in rumen liquid was measured in 
Examples 3 and 4. 

EXAMPLE 3 70 
10% of hydrophobised precipitated silica 
was added to DL-methionine followed by inti- 
mate mixing in a tumble mixer. Thereafter, 
the rate of dissolution in rumen liquid was 
determined at +40°C. 42% had been dis- 75 
solved after 1 hour, 65% after 3 hours and 
S4?', after 6 hours. 

EXAMPLE 4 
90 parts of DL-mcthionine and 10 parts of 
hydrophobised precipitated silica were ground 80 
in a disc-attrition mill. Its rate of dissolution 
in rumen liquid was then determined at 
-M0°C. 20% of the DL-methionine had been 
dissolved after 1 hour, 48% after 3 hours and 
65% after 6 hours. 85 

EXAMPLE 5 
10 parts of hydrophobised silica obtained 
by polymerising propyl trisilanol were added 
to 90 pans of DL-mcthionine. The rate of 
dissolution in rumen liquid was then deter- 90 
mined at +40°C. 20% of the DL-methionine 
had been dissolved after 1 hour, 22% after 3 
hours, 25% after 6 hours and 30% after 24 
hours. 

EXAMPLE 6 95 
90 parts of DL-methionine and 10 parts 
of hydrophobised silica obtained by poly- 
merising propyl trisilanol were suspended in 
water and the rate of dissolution measured at 
40°C following the addition of 7 ml of a 6% 100 
solution of lecithin. As much as 90% of the 
DL-methionine had been dissolved after only 
1 hour. 

This test shows that the coated amino acid 
is released very quickly both in the stomach 105 
and in the small intestine of the animal in 
which a high concentration of emulsifiers is 
present. 

WHAT WE CLAIM IS : — 

1 % A mixed feed additive for feeding 110 
ruminants, comprising at least one amino acid 
and/or a nutritively active derivative or 
analogue thereof and a synthetic highly dis- 
persed and hydrophobised silica in a quantity 
of 1%, by weight to 30% by weight based on 115 
the weight of the amino acid or the derivative 
or analogue thereof. 

2. A mixed feed additive as claimed in 
Claim 1, wherein the silica is a pyrogenically 
obtained hydrophobised silica. 120 

3. A mixed feed additive as claimed in 
Claim 1, wherein the silica is a wet-precipi- 
tated and hydrophobised silica. 
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4. A mixed feed additive as claimed in 
Claim 1, wherein the silica is a hydrophobised 
silica obtained by polymerising organo silanols. 

5. A mixed feed additives as claimed in 
any of claims 1 to 3, wherein the hydro- 
phobised silica has a primary particle size of 
less than 500 nm and a B.E.T. specific surface 
of from 100 to 250 m 2 /g. 

6. A mixed feed additive as claimed in 
Claim 5 wherein the primary particle size of 
the silica is from 3 to 40 nm. 



7. A mixed feed additive containing silica 
substantially as hereinbefore described. 



ELKINGTON & FIFE, 
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